STATICS OF SOLIJDS AND FLUIDS.
23?
of the subject, consider the forces called into play through the interior of a solid when brought into a condition of strain. We adopt, from Rankine1, the term stress to designate such forces, as distinguished from strain defined (§ 135) to express the merely geometrical idea of a change of volume or figure.-
630.  When through any space in a body under the action of force, the mutual force between the portions of matter on the two sides of any plane area is equal and parallel to the mutual force across any equal, similar, and parallel plane area, the stress is said to be homogeneous through that space.    In other words, the stress experienced by the matter is homogeneous through any space if all equal, similar, and similarly turned portions of matter within this space are similarly and equally influenced by force.
631.   To be able to find the distribution of force over the surface of any portion of matter homogeneously stressed, we mu.st know the direction, and the amount per unit area, of the force across a plane area cutting through it in any direction.    Now if we know this for any three planes, in three different directions, we can find it for a plane in any direction as we see in a moment by considering what is necessary for the equilibrium of a tetrahedron of the substance. The resultant force on one of its sides must be equal and opposite to the resultant of the forces on the three others, which is known if these sides-
• are parallel to the three planes for each of which the force is given.
632.    Hence the stress, in a body homogeneously stressed, is completely specified when the direction, and the amount per unit area, of the force on each of three distinct planes,is given,    It is, in the analytical treatment of the subject, generally convenient to take these" planes of reference at right angles to one another.    But we should, immediately fall into error did we not remark that the specification; here indicated consists not of nine but in reality only of six, independent elements.    For if the equilibrating forces on the .six faces of a cube be each resolved into three components parallel to its three edges,  OX, 0 Y, OZ,  we .have in
all 18 forces; of which-\each pair acting perpendicularly on 'a' pa'ir.o/i opposite faces, being equal and directly opposed, balance one another. The twelve .tangential components that remain constitute three pairs of couples having their axes in the direction of the three edges, each of which must separately be in T_ equilibrium. The diagram shows the pair of equilibrating couples having OY for axis; from the consideration of which we infer that the
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Cambridge and Dublin Mathematical yountat,s unchanged elastic central curve may become unstable, as is immediately discovered by experiments (leading to very curious phenomena), when, as is often done in illustrating the kinetics of ordinary rotation, a rigid body is hung by a steel wire, the upper end of which is kept turning rapidly,
